Objective: To determine the prevalence of hepatitis A, B, C and HIV seropositivity among patients with acute icteric hepatitis. Design: Cross-sectional descriptive survey. Setting: Kenyatta National Hospital, Nairobi. Subjects: Eighty four patients aged above six months with a history of jaundice not exceeding six months were recruited. There were 47 males and 17 females with an age range of eight months to 67 years and a median age of 25 years. Methods: History was obtained physical examination done and blood taken for determination of bilirubin, ALT, AST and ALP levels. Sera that had disproportionately greater transaminase than ALP elevation were assayed for IgM anti-HAV, IgM antiHBc, HbsAg, anti-HCV and anti-HlV antibodies. Results: Evidence of hepatitis A, B, and C was round in 41.7%, 26.2%, and 7.1% of the patients respectively, 13.1% of the patients were HBsAg carriers while 30.1% of all patients were HIV positive. Thirty two patients did not have evidence of hepatitis A, B, or C infection and this group was significantly associated with HIV infection (p=0.003). Conclusion: Hepatitis A was the commonest overall type of acute icteric hepatitis seen at the KNH, and among patients aged 15 years and below. Hepatitis B was the leading identified cause of acute hepatitis among those aged over 15 years. Hepatitis C accounted for 7.1% of acute icteric hepatitis 30.1% of all patients and 50% of those admitted with acute hepatitis were also HIV positive.
INTRODUCTION
Acute viral hepatitis is most often caused by the hepatitis viruses A, B and C (1) . The contribution of these viruses to clinical disease varies widely in different parts of the world and also changes over time.
The first prevalence study of acute viral hepatitis in Kenya was done by Bagshawe et al. in 1971(2) . They screened for the HBsAg among patients with liver disease at the KNH and found it in 54% of acute hepatitis cases. The second study was done by Greenfield(3) in 1982 and looked at adults with acute sporadic hepatitis at the Kenyatta National Hospital (KNH). Hepatitis A, B and non-A, non-B accounted for 12%, 70% and 18% respectively. Neither study evaluated for hepatitis C which was at that time not known and therefore had no diagnostic tests. It is now recognised that hepatitis C formed part of what was previously called non-A non-B hepatitis.
The advent of HIV raises the issue of HIV/ hepatitis virus co-infection. Several outbreaks of hepatitis A have been reported in homosexual men and intravenous drug users who are also HIV positive (4) . Hepatitis B is said to be common in HIV infected persons; in one study over 90% of patients with HIV had HBV markers of current or past infection (5) . Hepatitis C in HIV infected people causes severer and more rapidly progressive disease with the duration to development of cirrhosis being as low as three years (6) . HCV/HIV co-infected people are also more likely to develop liver failure(7).
MATERIALS AND METHODS
Study Population: This study was carried out in the year 2000 at the Kenyatta National Hospital, which is a teaching and referral hospital in the city of Nairobi. Most of the patients seen at the hospital who came from the city and surrounding districts belong to the lower socio-economic class.
Patient recruitment: Consecutive patients with acute icteric hepatitis (defined as the presence of a history of jaundice for a period not exceeding six months together with a disproportionately greater transaminase than alkaline phosphatase elevation) referred to the liver clinic or admitted in the medical and paediatric wards were recruited if they met the inclusion criteria of the study.
Patients of both sexes aged over six months were included in the study if they had a diagnosis of acute hepatitis as defined above and they (or their parents or guardians in the case of minors) gave informed written consent to participate in the study. Patients who had features of chronic liver disease including liver neoplasms and those who declined to give consent were excluded from the study.
All recruited patients had their ages, sex and case histories recorded on an already prepared data sheet. Each patient then had a physical examination and the findings were recorded similarly.
Laboratory methods: The serum aspartate transaminase (AST) level was determined using the Karmen technique (8) as modified by Bergmeyer et al (9) . Alanine transaminase (ALT) was measured by the Wroblewski technique(10) as modified by Bergmeyer et al (9) . Alkaline phosphatase (ALP) was assessed using the ALP Study Group recommended method (11) . The total serum bilirubin was determined using the method of Van den Bergh and Muller (12) as modified by Pearlman (13), the direct using the method of Keller (14), and the indirect by subtraction (15) .
Thereafter IgM anti-hepatitis A (IgM anti-HAV). IgM anti-hepatitis B core (IgM anti-HBc), and total anti-hepatitis C antibodies (anti-HCV) (4th generation) as well as HIV-1 and HIV-2 antibodies were done using ELISA kits (16) . HBsAg was assayed for using a reverse passive haemagglutinition method (17) .
Ethical considerations: The study was carried out with the approval of the Ethical and Scientific Review Committee of the KNH. Pre-and post-test counseling for the HIV test was done.
Data analysis: Data was analysed with SPSS 10.0 computer software. The 95% confidence level was used to assess statistical significance. The Pearson chi-square test was utilised in assesing statistical significance of association.
RESULTS
Eighty four patients were enrolled into the study; forty seven males and thirty seven females. The age range was eight months to 67 years with a mean of 25.98 a median of 25 and a standard deviation of 16.59 years. Twenty four patients were aged 15 years and below. The baseline characteristics are shown in Table 1 . Table 2 Liver function tests 
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HIV seropositivity
The mean duration of jaundice from the time it was first noticed to the time the patients were recruited into the study was 17.43 days. The mean for female patients was 15.39 days and for male patients 19.11 days. The liver function test results are shown in Table 2 . Sixty three patients tested positive for one or more serological markers of acute hepatitis A, B and C. No markers were detected in 32 patients. The number of patients testing positive for the various markers of acute infections is shown in Table 3 .
Eleven patients tested positive for markers of acute infection of more than hepatitis virus. Seven patients had both hapatitis A and B, two had A and C, while one had B and C. One patient had triple infection with hepatitis A, B and C. Eleven patients had the HBsAg with negative IgM anti-HBc test. These made up 13.1% of all patients and were considered carriers. The distribution of HIV seropositivity among patients with various hepatitis types is shown in Figure 1 .
DISCUSSION
The mean transaminase levels in this study were much lower than figures reported in literature(1) with an AST to ALT ratio of 1.8. Transaminase levels are known to peak at the onset of jaundice and fall progressively thereafter(1). These low levels could be attributed to the rather long average duration of jaundice of 17.43 days before patients were recruited into the study. The AST to ALT ratio is typically less than one in acute viral hepatitis (18) though occasionally the ratio may be higher and even exceed two (19) . The ratio in this study was comparable to one of 1.8 reported by Lodenyo et al (20) in a similar study done in South Africa. Hepatitis A was the leading cause of acute icteric hepatitis overall, accounting for 41.7% of all patients studied. Among those aged 15 years and below it accounted for 67.9% of all cases of hepatitis. On the other hand it accounted for only 23.9% of all cases of hepatitis among those older than 15 years, almost twice the 12% rate reported by Greenfield (3) . This could perhaps be attributed to the mushrooming of slums, overcrowding and sanitation inadequacies in Nairobi in the two decades since the Greenfield study was done. Studies from other parts of the world have found hepatitis A to account for between 3.6% and 66.4% of overall acute sporadic hepatitis (21) (22) (23) (24) (25) .
That hepatitis A is the predominant type of hepatitis in childhood in this country is also borne out by a 1990 community sero-prevalence survey for the markers of hepatitis A infection in Kiambu district, which borders Nairobi, where 80% of children below four years of age were found to have evidence of previous disease (26) . Studies from other parts of the developing world have also found hepatitis A to be a disease of the young as was found, for instance, by Wang et al (23) in Taiwan where the disease occurred mainly in youngsters and its prevalence decreased with increasing age. Hepatitis A is more common among the young because it is mainly spread faeco-orally and this age group may be unable to maintain good hygiene standards.
Acute hepatitis B was the second most common type of hepatitis overall, affecting 26.2% of all patients. This is comparable to rates reported from other parts of the developing world (23, 25, 27, 28) . Among people over 15 years of age, acute hepatitis B was the leading cause of hepatitis, being diagnosed in 29.9% of them. This suggests that sexual activity and other parenteral modes of transmission of HBV start after 15 years of age. There is a marked fall in overall prevalence of hepatitis B from the 70% Greenfield found in 1982(3). This is probably due to the decline of such risky traditional practises as mass circumcision and tribal scarification.
Thirteen percent of all patients studied were HBsAg carriers. This figure is comparable to the 14% found by Greenfield in 1983(3) and lies well within the 5-15% HBsAg carrier rate reported by Okoth and colleagues for the Nairobi province of Kenya (29) . Carriage rates globally vary from 8% to 53% (21, 22, 28) .
Six patients (7.1%) had hepatitis C one of whom was in hepatic encephalopathy, and passed away soon after being recruited. These results confirm what has been reported elsewhere that HCV rarely causes acute icteric hepatitis (30) . However they do show that the disease can be serious and even fatal. The overall proportion of patients with acute hepatitis C compares very well with figures reported from the rest of the world. Alter (25) has reported 4.4% from the USA, Saat et al (21) 5.4% from Malaysia, Wang et al (23) , 9.9% from China, and the WHO(24) 10.3% from Japan. Ethiopia has been reported to have a much higher hepatitis C prevalence of 19% (31) .
Thirty eighty point one percent of the patients did not have hepatitis A, B or C viral makers. This group had a statistically significant association (p=0.003) with HIV seropositivity. This suggests the posibility of infection by opportunistic organisms that have been shown to affect the liver in HIV positive individuals (32) .
Twenty six patients were infected with the HIV virus. Among admitted adults with hepatitis, the HIV seropositivity rate was 50%. This was much higher than the 19% seroprevalence rate for admitted patients in the medical wards at the KNH reported by Gilks et al (33) . Similarly high HIV seroprevalence rates have been found among admitted patients with various disorders in the same hospital (34, 35) . Among admitted children in the study only one was HIV seropositive, representing 8.3%. This is comparable to the 12.7% reported by Mugo et al (36) among admitted children at the KNH.
The HIV co-infection rates with hepatitis A, B, C and other unspecified types were 19.2%, 22.7%, 0% and 50% respectively. A South African study by Lodenyo et al (20) found HBV/HIV and HCV/HIV coinfection rates of 41% and 1% respectively.
